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(71) We, Commissariat A L'Energib 
Atomique, an organisation created in 
France by ordinance No. 45-2563 of 18th 
October 1945, of 29 Rue de Ja Federation, 
taris 15e, France, do hereby declare the 
tnveotion. for which we pray that a patent 
may be granted to us. and the method by 
which it is to be performed, to be particularly 
described in and by the following state- 
ment: — 

The favesrtbn relates to & control device 
for an olaopneumaluc jack; more particularly 
for obtaining rapid return of the rod of the 
jack when <tfre operating oil pressure ceases to 
act on the opposite surface of a plunger 
beating this rod. 

A principal object of the invention is to 
ensure a rapid return whatever the position of 
die plunger in the jack cylinder, die 
maximum return speed being restricted only 
by the diameter of the pope admitting driving 
oil iojto the cylinder ana by the viscosity of 
die oil and the piston stroke depending only 
on the discharge volume available to the ofl 
expelled! from the cylinder. 

To this end, there is provided in 
accordance with the invention a control 
device for an oleopneumatic Jack comprising 
a cylinder containing a movable plunger, the 
interior of the cylinder to one side of 
•the plunger being connected to a first pipe 
provided with a first valve and for connection 
to a source of compressed acr and the anterior 
of the cylinder to the other safe of the plunger 
being connected to a second pipe provided 
with a second valve, the •second pipe being 
also connected to (the lower portion of an 
ofl reservoir of which "the upper portion is 
connected to a third pipe provided with a 
third valve and for connection to a source of 
compressed air, and wherein the oil reservoir 
is acrajnged in _ parafieft with a circuit 
comprising a- discharge vessel which, is 
connected to the interior of the cylinder 
do the other side of the plunger by a duct 
provided with a fourth valve and to the 
lower portion of the reservoir by way of a 
non-return valve. 

The following description, given by way of 



example only, illu statutes an embodiment of 50 
the control device according to the invention. 
In the accompanying drawing, the single 
figure is a diagrammatic sectional view of 
such a device. 

TMs figure shows the cylinder 1 of an 55 
oleopneumatic jack containing a plunger 
2. The latteral surface of the plunger bears 
piston rings 3, so that the plunger defines 
two chambers 6. 7 in the cylinder which are 
separated from one another kk a fluid-tight 60 
manner. That fade of <he plunger 2 feeing the 
chamber 6 is provided with a rod 8 which 
passes through the end 4 of the cylinder. 

The chamber 6 connected by afirat pipe 
9 to a ©ounce (not shown) of compressed aar, 65 
which enters this pipe in the direction of 
arrow 10. The pipe 9 includes a pressure- 
gauge connection 11 and a ffirat 4xiree-way 
electrically conrroliad valve 12, of which one 
way or exit is connected to a duct 13 to 70 
permit escape of the air pressure inside the 
chamber 6. 

The chamber 7 beneath the piston 2 is 
filled with operating oil from a reservoir 15, 
in winch a record pipe 14 is deeply immersed. 75 
This pipe includes a second electrically 
controlled valve 16 and a flow regulator 17. 
The oil m .the reservoir 15 is pressurised by 
means of compressed sir. admitted into this 
reservoir along a -third pipe 19 which leads 80 
into the upper portion of the reservoir 
and includes a third three-way electrically 
controlled valve 20. having a duct 21 to 
permit air from the reservoir to escape. 
This pipe 19 h connected to the same 85 
compressed-air supply as the first pipe 9, and 
it also ffrrihTrifs a pressure-gauge connection 
22. 

Hie device embodying the invention is 
completed by a circuit, arranged in parallel 90 
with the reservoir 15, consisting essentially of 
a discharge vessel 23 connected by a fourth 
pipe 24 to «ihe chamber 7, by way of a fourth 
etfecarksily controlled valve 25, and to the 
lower portion of the reservoir 15 by way of a 95 
non-return vafve 26. Hie latter has a baft 27 
and a suitably calibrated return spring 28, 
which urges the ball onto <to seat in order to 
close the pipe 24. 
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The control device described above oper- 
ates as follows: 

(a) Plunger upstroke . . _ 0 - 

The valves 16, 20 ate open, the valve 25 

5 being dosed and the valve 12 positioned to 
connect thepfee 9 to the duet 13. Underihese 
caacUtJoDS, ^ air pressure above the oil kvei 
18 m the wservoor 15 increases, and coerced 
into the pipe m 14 progressively fifls the 
10 chamber 7 and lite the plunger. 

(b) Plunger dawnstrohe 

The electric valves 11 15 are open, valve 
20 is positioned to connect pipe 19 to the duct 
21, fit this case, the air pressure in the 
15 chamber 6 increases, the plunger 2 is forced 
downwards and expels the oil from its 
chamber 7 into flic reservoir 15. The level 18 
rises, expeUmg the air above the level 18 in 
the reservoir. 
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(c) Stopping plunger in intermediate 
position in either stroke m 

The plunger may be stopped m any 
position by arranging for Ghe vaives 12, 20 to 
be open and valves 16 and 25 to be dosed, so 
25 that the ofiis locked in the chamber 7. 

(d) Rapid return of plunger . 

H» lapiid return js effected by opening the 
valve 12, which supplies the chamber 6 in the 
cylinder 1 with pressarfeed adr. and connect- 

30 ios pope 19 to outlet duct 21. Since the 
reservoir 15 has an appreciable volumetrac 
capacity, the time required to empty the 
compressed air contained in this reservoir 
through the escape duct 21 of the valve 20 

35 os necessarily somewhat long. In order to 
overcome tins disadvantage and to permit 
rapid return of the plunger, in accordance 
wota the invention, Hhe discharge vessel 23 is 
used, tins being connected in parallel with 

40 the reservoir 15 by opening the valve 25 and 
simultaneously closing the valve 16. The 
oil contained in the clamber 7 b therefore 
immediately diverted towards the vessel 23 
which is at aimosphede pressure, the 

45 non-return valve 26* jOTventong °I1 from 
entering this vessel foam the reservoir 15 
when the latter is under pressure. During the 
rapid descent of the pfonger 2, the vessel 
23 fiHs wim ofl. its pressure increasing 

50 progressively. Tfce speed of the plunger 
/ttmmtehflE coCTeBpondipgiv, bec omi ng zero if 
the discharge vessel is fairly small, so that 
the return movement of lie plunger is 
progressively cushioned. At this mstaot the 

55 valve 25 is ck>sed and the valve 16 is opened. 
The plunger 2 then continues its stroke 
slowly, at a speed ccrrtroJled by the regulator 
17, acting on the flow rate of the oil flowing 
to the {reservoir 15. . 

60 During the abowmentaoned operatjons, 
the pressure inside the reservoir 15 drops 



because the valve 20 connects the pipe 19 to 
the outlet duct 21. When this pressure drops 
below that prevailing in Che vessel 23. tte 
nonwretum valve 26 opens. She bail 27 65 
ccanpresstag ate spring 28. Tbc o2 corJajned 
in the vessel 23 ffows along the P?pe24to™ 
reservoir 15 rantfl the pressure in me vessel 
becomes equal again to the atmospheric 
pressure, when the non-retorn valve closes 70 
again. The initial conditions have then 

Hie above described control device is very 
ample and permits a rapid return of the 
plunger of am oleopoeumatic jack at aspecd 75 
restricted onty by the dimeter of the oil 
escape pipe 24. Hk end of the return 
movement of the plunger is automatJcaKy 
cushioned, and the piston stroke and the 
oushiondng of the movement depend only on 
<me volume available in the discharge vessel. 

Obviously, the invention « by no means 
r es t rict ed to the embodiment particularly 
described and illustrated. On the contrary, 
it includes a& variants of this embodiment 85 
whom lie within the scope of the appendant 
damns. In particular, the upward and return 
speeds of the plunger may be the same or 
different. 

WHAT WE CLAIM IS:— 90 
I. A control device for an okopneurnatec 
jack comprising a- cyfinder containing a 
movable ganger, the interior of the cyKnder 
to one side of the plunger being collected to 
a first pipe provided with a first valve and tor "» 
connection to a source of compressed air and 
the interior of tte cylinder to the odher aide of 
the plunger being connected to a second pipe 
provided with a second vaive, the second pipe 
being also connected to the iower portion of i W 
an oft reservoir of winch the upper portion is 
connected to a third pipe poovMfed with a 
thdrd valve and for connection to a source of 
compressed air, and wl*rein toe oil reservoir 
is arranged in parallel with a arcmt 105 
comprising a discharge vessel winch is 
connected to the interior of the cylinder 
to me other side of the plunger by a duct 
provided with a fourth valve and to toe 
tower portion of the reservoir by way of a 110 
non-return valve. 

2 A control device for an oleonneumaUc 
jack as claimed in claim 1, wherein me 
pressure in the dagcharge vessel is equal to trie 
atmospheric pressure. U5 

3. A control device for an oleopneumatic 
jack as claimed in either claim 1 or claim 2. 
wherein the first and third vajves are 
three-way valves of which one way js ■ 
connected to an escape duct for compressed 120 
air. 

4 , A control device for an odeopneumat*c 
tack as claimed in any of .claims 1 to 3. 
wherein the second pipe fe provided with a 
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flow regulator far regulaiting the flow of the 
odL 

5. A control device for an oleopneomadc 
jack as darned in any of claims 1 to 4, 
wherein 4he non-return valve has a ball 
cooperating with a seat tinder die influence 
of a calibrated spring. 

6. A control device for an oieopneuinatie 
jack as claimed in any of claims 1 to 5, 



wherein <fce valves axe electrically controtted. 

7. A control device for an okopneumatic 
jade aibstaatiaMy as herein described with 
re feren ce to the acxxrmpenying drawings. 

A. A. THORNTON & Co.. 
' Noitthmnberlaaid House, 
303-306 High HoSborn, 
London, W.C.1. 
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